WHAT IS CLAIMED IS : 

1 1. A method of measuring concentration of an optical^ 

2 active substance in the anterior chamber of an eye, composing 

3 the steps of: 



4 (a) guiding a polarized beam so it is^ 

5 parallel to an iris of the eye; 
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(b) introducing the beam into /the anterior chamber 
such that it is refracted within the anterior chamber, impinges 
on the iris, is reflected therefrom/ and then exits the anterior 
chamber approximately collineafr'yM/th the beam immediatel^r^f^re 
the point at which it is int#o<Juced into the anterior chamber; 
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12 j"J through an analyzer and/onto a detector; and 



(c) guiding ther beam exiting from the anterior chamber 



13 (d) applying a signal to a polarization modulator to 

14 extinguish light/passing from the analyzer to the detector, the 

15 signal representing the concentration of the optically active 

16 ingredient in the anterior chamber. 
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2. The method of Claim 1 including the step of adj 
the orientation of a portion of the beam incident on a cornea of 
the eye until a stable, substantially increased output signal 
level is produced by the detector. 



3. The method of Claim 1 wherein the /ptically active 
substance includes glucose. 



4. The method of Claim 1 including calibrating the 
analyzer to extinguish light Wsing from the analyzer to the 
detector before performing ^c#p (a) 



5. The method dt Claim 4 wherein step (d) includes 
simultaneously applying a DC signal and an AC signal to the 
polarization modulator to extinguish light of the beam to prevent 
it from passing i£om the analyzer to the detector by shifting the 
DC signal to a/alue that produces a null in the AC component of 
a correspondi/g output signal produced by the detector, the value 
of the shif/ed DC signal then representing the glucose 
concentra/ion in the anterior chamber. 
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1 6. A method of measuring concentration of an optically 

2 active substance in the anterior chamber of an eye, comprising 

3 the steps of: / 

4 (a) guiding a beam through a polarizer oriented in a 

5 first direction to polarize the light in a first ^direction, and 

6 then through a polarization modulator and an aralyzer oriented in 

7 the second direction to polarize the light ivl a second direction , 

8 and then guiding the beam from the analyze^ to a detector; 



9 (b) adjusting at least one 6f the polarizer and the 
H / 

10 ;-fj analyzer to extinguish light of the hfeam to prevent it from 

Ul / 

11 £3 passing from the analyzer to the dertector; 

Hi / 

12 jS[ (c) guiding the b^Jwf^after it passes through the 

13 polarizer, so it is generaljrjy parallel to an iris of the eye and 
14;-- then introducing the beam irito the anterior chamber such that it 

15 is refracted within the anterior chamber and impinges on the 

16 iris, is reflected there/rom, and then exits the anterior chamber 

17 approximately collineai/ with the beam immediately before the 

18 point at which it is /introduced into the anterior chamber; 

19 (d) gui/ding the beam exiting from the anterior chamber 
2 0 onto the detector; and 

21 (e)/ modifying a signal applied to the polarization 
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22 modulator to extinguish light passing from the analyzer to the 

23 detector, the amount of modification of the signal representing 

24 the concentration of the optically active ingredient in /the 
2 5 anterior chamber. 
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7. The method of Claim 6 including the step of adjusting 
the orientation of a portion of the beam/incident on a cornea of 
the eye until a stable, substantially yancreased output signal 
level is produced by the detector. 
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8. The method of Claam 6 wherein the optically active 
substance includes glucosse. 



1 9. The meth6d of Claim 6 wherein step (e) includes 

2 simultaneously applying a DC signal and an AC signal to the 

3 polarization modulator to extinguish light of the beam to prevent 

4 it from pass/ng from the analyzer to the detector by shifting the 

5 DC signal tlo a value that produces a null in the AC component of 

6 a corresponding output signal produced by the detector, the value 

7 of the /shifted DC signal then representing the glucose 

8 concentration in the anterior chamber. 
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10. The method of Claim 9 including applying the outptit 
signal to an input of a lock-in amplifier and determining that 
the null has been produced when a DC output of the locR-in 
amplifier is zero. 



11. The method of Claim 6 wherein stefc (a) includes passing 
the beam through a quarter wave plate afjkfer it exits from the 
polarizer. 



of Cl£j^n/6 i: 



12. The method of Cl&iAi/6 including, before step (a) , 
collimating light from a source to produce the beam. 



13. The method/of Claim 6 wherein the beam is 
monochromatic . 



14. The yfnethod of Claim 6 wherein step (b) is performed 
before step /e) . 
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15. The method of Claim 9 wherein the polarization 
modulator includes a Faraday rotator and wherein step (< 
includes applying the DC signal with the AC signal superimposed 
thereon to a coil of the Faraday rotator. 



16. The method of Claim 15 wherein the DC signal is a DC 
current having a value in the range of atyout 0.01 to 100 
milliamperes . 




17. The method of Clai^ff /l^wherein the AC signal is an AC 
current having a range in J^eAvalue of about 0.01 to 10 amperes, 
to thereby reduce noise t$ ^he range of a few millivolts or less, 
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18. A system fcfr measuring concentration of an optically 
active substance xry an anterior chamber of the eye, comprising in 
combination: 



(a) / a light source producing a beam; 



(K) a polarizer oriented in a first direction to 
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6 polarize light of the beam in a first direction; 

7 (c) a polarization modulator transmitting th^beam 

8 after is has passed through the polarizer; 

9 (d) an analyzer polarizing light froit/the polarization 
10 modulator in a second direction; 
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(e) a detector receiving light/ from the analyzer; 



(f) a first optical structure introducing the beam, 



13 UJ after it passes through the polarizer, into the anterior chamber 



generally parallel to an i^is o&'the eye so that the beam is 
refracted within the antd*4pr yfchamber and impinges onto the iris, 
is reflected from the imsj And then exits the anterior chamber 
approximately col linear wi/ch the introduced beam; 
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(g) a secon^f optical structure receiving the beam 
after it exits the aj/terior chamber and guiding it to the 
detector; and 
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(h) ^ polarization modulator control device coupled to 
a control terminal of the polarization modulator and operative to 
shift a DC b/as signal applied to the polarization modulator to 
extinguish Aight of the beam to prevent it from passing from the 
analyzer fo the detector. 
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19. The system of Claim 18 wherein the polarization 
modulator control device is operative to simultaneously a£ply a 
DC signal and an AC signal to the polarization modulator to 
extinguish any light passing through the analyzer to /the detector 
by shifting the DC signal to a value that extinguishes any AC 
component of an output signal produced by the defector, the value 
of the shifted DC signal then representing the/concentration of 
the optically active ingredient in the anter/or chamber. 



20. The system of Claim 18 whe/ein the optically active' 
substance includes glucose. 



21. The system of Claim 19 wherein the polarization 
modulator includes a Faraday rotator and the DC signal with the 
AC signal superimposed ^thereon is applied to a coil of the 
Faraday rotator. 



22. The System of Claim 21 wherein the DC signal is a DC 
current having a value in the range of about 0.01 to 100 
milliamperes . 
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23 . The system of Claim 22 wherein the AC signal is an AC 
current having a value in the range of about 0.01 to 10 ampei 



24. The system of Claim 18 wherein the light ySource in 
monochromatic, and further including a collimatii^ lens 
collimating the beam. 



25. The system of Claim 19 where/n the polarization 
modulator includes a Kerr cell. 



26. The system of Claiy 19 wherein the polarization 
modulator includes a Pockels cell. 



27. A method of measuring glucose concentration in a 
sample, comprising Ahe steps of: 



(a) passing a beam of collimated light through a 
polarizer oriented in a first direction to polarize the light 
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the first direction, a polarization modulator, an analyzer 
oriented in a second direction to polarize the light in a/second 
direction, and a focusing lens, and then to a detector ,y 
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(b) adjusting at least one of the polarizer and the 
analyzer to extinguish any light passing from th£ analyzer to the 
detector; 
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(c) locating the sample betwe^ the polarizer and the 
analyzer; and 
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(d) simultaneously applying a DC signal and an AC 
signal to the polarization mo^qft^tor to extinguish any light 
passing from the analyzer to' tfte detector, by shifting the DC 
signal to a value that produces a null in the AC component of an 
output signal produced by/the detector, the value of the shifted 
DC signal then representing the glucose concentration in the 
sample. 
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28. The/method of Claim 27 wherein step (a) also includes 
passing they4>eam through a quarter wave plate after the 
polarizer, 
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29. The method of Claim 28 wherein step (d) includes 
applying the DC signal with the AC signal superimposed th^eon to 
a coil of a Faraday rotator. 



30. The method of Claim 29 wherein the /DC signal is a DC 
current having a value in the range of aboj^t 0.01 to 200 
milliamperes . 



31. The method of Cl^iL^S^wherein the AC signal is an AC 
current having a value infftlf/ range of about 0.01 to 10 amperes, 
to thereby reduce noise tq/the range of a few millivolts or less, 



32. The metKod of Claim 31 including applying the output 
signal produced/by the detector to an input of a lock-in 
amplifier, and" shifting the DC signal to a value that causes an 
output of thfe lock-in amplifier to have no DC component. 
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33. The method of Claim 28 including passing the beam / 
through the aqueous humor of a human eye so that a portion pf the 
beam passing through the aqueous humor is approximately parallel 
to an iris of the eye. / 



34. The method of Claim 28 including parsing the beam 
through the aqueous humor of a human eye, by providing an input 
portion of the beam parallel to a tangent/ to the center of the 
cornea of the eye, causing the portion /of the beam passing 
through the aqueous humor to be reflected from a point of the 
iris of the eye, the reflected portion of the beam emerging from 
the aqueous humor as an outputzfT^am which is substantially 
parallel to the input portion left the beam. 



35. The method of/claim 34 wherein the output beam is 
substantially co-linear with the input portion of the beam. 



36. The iftethod of Claim 27 wherein the sample is a portion 
of a person's skin in vivo. 



58 




37. The method of Claim 36 wherein the ratio of the 
magnitude of the AC signal to the magnitude of the DC signal/is 
in the range from about 10,000 to about 1,000,000. 



38. A system for measuring glucose concentration in blood 
in a sample, comprising in combination: 

(a) a collimated light source producing a beam; 

(b) a polarizer orientejd in a first direction to 
polarize light of the beam iyf first direction; 

(c) a polarization modulator transmitting light from 
the quarter wave plate; 

(d) an analyzer polarizing light from the polarization 
modulator in a secorra direction; 

(e) a/ detector receiving light from the analyzer; 

(fjf the sample being located between the polarization 
modulator Xnd the analyzer; ^id 



(g) modulator control circuitry coupled to at least 
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14 one control terminal of the polarization modulator and operative/ 

15 to simultaneously apply a DC signal and an AC signal to the / 

16 polarization modulator to extinguish any light passing through 

17 the analyzer to the detector by shifting the DC signal to A value 

18 that extinguishes any AC component of an output signal produced 

19 by the detector, the value of the shifted DC signal thfen 

20 representing the glucose concentration in the blood/of the 

21 sample. / 
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1 i;g 39. The system of Claim 38 including a guarter wave plate 
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2 q oriented in the first direction and transmitting the light 

3 polarized by the polarizer. / 
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1 40. The system of Cla/m 39 wherein the modulator includes a 

2 Faraday rotator and the Djc signal with an AC signal superimposed 

3 thereon is applied between the terminals of a coil of the Faraday 

4 rotator. / 

1 41. The system of Claim 40 wherein the DC signal is a DC 

2 current havinq/a value in the range of about 0.01 to 100 

3 milliamperes/ 
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1 42. The system of Claim 41 wherein the AC signal is an AC 

2 current having a value in the range of about 0.01 to 10/amperes. 
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43. The system of Claim 42 including a lock-in amplifier 
receiving a reference voltage and thf efatput signal produced by 
the detector and operative to xnvfrjf components of that signal 
lower than the reference voltage^ filter a resulting signal 
including the non-inverted an^ inverted components of the output 
signal produced by the detector and filtering that signal. 
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